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Amendments to the Claims: This listing of claims will replace at! prior versions, and listings, 
of claims in the application 

Listing of Claims: 

1.-6. (Canceled) 

7. (Previously Presented) A decoder and quantizer that is used to 
recover N-bit symbols, where N is an integer greater than two, from successive channel 
impaired input samples representing a signal encoded according to a trellis code, wherein the 
trellis code defines a constellation, the decoder and quantizer comprising: 

a plurality of decision devices, each decision device corresponding to a subset of 
the constellation defined for the trellis code; 

a partial trellis decoder that generates an estimate of the subset to which a 
current symbol belongs based on respective estimates of a current sample and a previous 
sample and, responsive to the estimate of the subset, selects one decision device of the 
plurality of decision devices to generate an estimate of the N bits. 

8. (Previously Presented) A decoder and quantizer according to claim 7, 
wherein the trellis code is a set partitioned code using feedback convolutional encoding and the 
partial trellis decoder computes path metrics for the current symbol based on previously 
computed path metrics of the previous sample and determines a best path metric from among 
all path metrics computed for the previous sample to select the one decision device. 

9. (Previously Presented) A decoder and quantizer according to claim 7, 
wherein the trellis code is a set-partitioned code which defines a state-transition diagram and 
the partial trellis decoder computes path metrics for the current symbol based on previously 
calculated path metrics of the previous sample and determines a best path from path metrics 
computed for the current symbol, corresponding to a subset of the states for the previous 
sample, to select the one decision device. 

10. (Previously Presented) A decoder and quantizer according to claim 9, 
further including a classifier for identifying ones of the path metrics computed for the previous 
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sample as better path metrics than other ones of the path metrics computed for the previous 
sample, wherein the subset of states selected for the previous sample are states corresponding 
to the identified better path metrics. 

11. (Original) A decoder according to claim 10, wherein each path metric 
includes a measure of Euclidean distance. 

12. (Previously Presented) An equalizer for a digital demodulator that 
demodulates a trellis coded signal having channel impaired symbols that have been digitally 
coded according to a constellation and then modulated onto a carrier wave, the equalizer 
comprising: 

a finite impulse response (FIR) filter coupled to receive the trellis coded signal as 
a passband signal and tD provide a first filtered output signal; 

an infinite impulse response (IIR) filter, including a summing circuit having a first 
input port coupled to receive the first filtered output signal and an output port coupled to an IIR 
filter element, the IIR filter element being coupled to provide an output signal to a second input 
port of the summing circuit, the IIR filter providing a second filtered output signal at the output 
port of the summing circuit; and 

a slicer that is selectively coupled between the output port of the summing circuit 
and the IIR filter element, the slicer including: 

a plurality of decision devices, each decision device corresponding to a subset of 
the constellation defined for the trellis code; 

a partial trellis decoder that generates an estimate of the subset to which a 
current channel impaired symbol belongs based on respective estimates of a current sample 
and on a previous sample and, responsive to the estimate of the subset, selects one decision 
device of the plurality of decision devices to generate the estimate of the current channel 
impaired symbol. 



Page 3 of 9 



PAGE 5/1 1« RCVD AT 7/19«004 3:08:27 PW [Eastern Daylight Time] * SVR:USPT0«XRF.1/7 * DNlS:8729306 * CSID.61 W070701 ' DURATION (mm«s):0342 



07-19-2004 03:10PM FROM-RatnarPras t i a 6104070701 T-525 P. 006/011 F-339 



Appln. No.; 09/716,651 SDOIOOUS 
Amendment Dated July 19, 2004 
Reply to Office Action of April 19, 2004 



13. (Original) An equalizer according to claim 12, wherein both the FIR 
filter and the IIR filter process passband signals to provide a passband signal as the second 
filtered signal. 

14. (Original) An equalizer according to claim 13, further comprising: 

a first mixer coupled to the output port of the summing circuit and coupled to 
receive an estimated residual carrier signal, for demodulating the output signal of the summing 
circuit to provide a baseband signal as an input signal to the slicer; 

a second mixer coupled to the slicer and coupled to receive a further estimated 
residual carrier signal for remodulating the output signal of the slicer to provide a passband 
signal to the IIR filter element; and 

carrier loop circuitry, coupled to receive the input signal to the slicer and the 
output signal of the slicer, and to provide the estimated residual carrier signal and the further 
estimated residual carrier signal to the first and second mixers. 



15. (Original) An equalizer according to claim 12, wherein the first filtered 
signal provided by the FIR filter is a passband signal and the equalizer further comprises a 
mixer coupled between the FIR filter and the IIR filter and coupled to receive an estimated 
residual carrier signal to transform the first filtered signal Into a baseband signal, and the IIR 
filter is configured to process the baseband signal to produce a further baseband signal as the 
second filtered signal; and 



the equalizer further includes carrier loop circuitry, coupled to receive respective 
input signals from the output port of the summing circuit and the output port of the slicer and 
to provide the estimated residual carrier signal to the mixer, 



16, (Original) An equalizer according to claim 12, wherein the 
constellation defines a code set that is a set partitioned code using feedback convolutional 
encoding and the partial trellis decoder computes path metrics for a current symbol based on 
previously computed path metrics of a previous symbol and determines a best path metric from 
among all path metrics computed for the previous symbol to select the one decision device. 
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17. (Previously Presented) An equalizer according to claim 12, wherein 
the trellis code is a set-partitioned code that defines a state- transition diagram and the partial 
trellis decoder computes path metrics for the current channel impaired symbol based on 
previously calculated path metrics of a previous symbol and determines a best path from path 
metrics computed for the current symbol, corresponding to a subset of the states for the 
previous symbol, to select the one decision device. 

18. (Original) An equalizer according to claim 17, further including a 
classifier for identifying ones of the path metrics computed for the previous symbol as better 
path metrics than other ones of the path metrics computed for the previous symbol, wherein 
the subset of states selected for the previous symbol are states corresponding to the identified 
better path metrics. 

19. (Original) A decoder according to claim 18, wherein each path metric 
includes a measure of Euclidean distance. 

20. (Original) A decoder according to claim 12, wherein the plurality of 
decision devices consists of four decision devices, each decision device corresponding to two 
respective elements of the constellation defined by the trellis code. 

21. (Original) An equalizer according to claim 12, wherein the trellis code 
is compliant with a standard for digital television terrestrial broadcast adopted by the Advanced 
Television Systems Committee (ATSC). 

22. (Previously Presented) An equalizer for a digital demodulator that 
demodulates a trellis coded signal having channel impaired symbols that have been digitally 
coded according to a constellation and then modulated onto a carrier wave, the equalizer 
comprising: 

a finite impulse response (FIR) filter coupled to receive a the trellis coded signal 
as a baseband signal and to provide a first filtered output signal; 

an Infinite Impulse response (IIR) filter, including a summing circuit having a first 
input port coupled to receive the first filtered output signal and an output port coupled to an HR 
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port of the summing circuit; and 

a slicer that is selectively coupled between the output port of the summing circuit 
and the IIR filter element, the slicer including: 

a plurality of decision devices, each decision device corresponding to a subset of 
the constellation defined for the trellis code; 

a partial trellis decoder that generates an estimate of the subset to which a 
current channel impaired symbol belongs based on respective estimates of a current sample 
and a previous sample and. responsive to the estimate of the subset, selects one decs.on 
device of the p.ura.ity of decision devices to generate the estimate of the current channel 
impaired symbol- 

23 (Previously Presented) An equalizer for a digital demodulator that 
demodu.ate S a trellis coded signal having channe, impaired symbols that have been di^ally 
coded according to a consolation and then modulated onto a carrier wave, the equator 

comprising: 

a finite impulse response (FIR) filter coupled to receive a the trellis coded signal 
as a passband signal and to provide a first filtered output signal; 

an infinite impulse response (IIR) filter, including a summing circuit having a first 
input port coupled to receive the first filtered output signal and an output port coup.ed to an IIR 
1^ lent the IIR filter element being coup.ed to provide an output signal to a second ,npu 
ZnTZ summing drcu.t, the IIR filter providing a second filtered output ,gna. at the output 
port of the summing circuit; and 

a slicer that is selectively coupled between the output port of the summing circuit 
and the IIR filter element, the slicer including: 
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a plurality of decision devices, each decision device corresponding to a subset of 
the constellation defined for the trellis code; 

a partial trellis decoder that generates an estimate of the subset to which a 
current channel impaired symbol belongs based on an estimate of a previous sample and, 
responsive to the estimate of the subset, selects one decision device of the plurality of decision 
devices to generate the estimate of the current channel impaired symbol. 

24. (Original) An equalizer according to claim 23, wherein both the FIR 
filter and the IIR filter process passband signals to provide a passband signal as the second 
filtered signal. 

25. (Original) An equalizer according to claim 23, further comprising: 

a first mixer coupled to the output port of the summing circuit and coupled to 
receive an estimated residual carrier signal, for demodulating the output signal of the summing 
circuit to provide a baseband signal as an Input signal to the sllcer; 

a second mixer coupled to the slicer and coupled to receive a further estimated 
residual carrier signal for remodulating the output signal of the slicer to provide a passband 
signal to the IIR filter element; and 

carrier loop circuitry, coupled to receive the input signal to the slicer and the 
output signal of the slicer, and to provide the estimated residual carrier signal and the further 
estimated residual carrier signal to the First and second mixers. 

26. (Original) An equalizer according to claim 23, wherein the first filtered 
signal provided by the FIR filter is a passband signal and the equalizer further comprises a 
mixer coupled between the FIR filter and the IIR filter and coupled to receive an estimated 
residual carrier signal to transform the first filtered signal into a baseband signal, and the IIR 
filter is configured to process the baseband signal to produce a further baseband signal as the 
second filtered signal; and 
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the equalizer further includes carrier loop circuitry, coupled to receive respective 
input signals from the output port of the summing circuit and the output port of the slicer and 
to provide the estimated residual carrier signal to the mixer. 

27. (Original) An equalizer according to claim 23, wherein the 
constellation defines a code set that is a set partitioned code using feedback convolutional 
encoding and the partial trellis decoder computes path metrics for a current symbol based on 
previously computed path metrics of a previous symbol and determines a best path metric from 
among all path metrics computed for the previous symbol to select the one decision device. 

28. (Original) An equalizer according to claim 23, wherein the trellis code 
is a set- partitioned code that defines a state-transition diagram and the partial trellis decoder 
computes path metrics for the current symbol based on previously calculated path metrics of 
the previous symbol and determines a best path from path metrics computed for the current 
symbol, corresponding to a subset of the states for the previous symbol, to select the one 
decision device. 

29. (Original) An equalizer according to claim 23, further including a 
classifier for identifying ones of the path metrics computed for the previous symbol as better 
path metrics than other ones of the path metrics computed for the previous symbol, wherein 
the subset of states selected for the previous symbol are states corresponding to the identified 
better path metrics. 

30. (Original) A decoder according to claim 29, wherein each path metric 
includes a measure of Euclidean distance- 

31. (Original) A decoder according to claim 23, wherein the plurality of 
decision devices consists of four decision devices, each decision device corresponding to two 
respective elements of the constellation defined by the trellis code. 

32. (Original) An equalizer according to claim 23, wherein the trellis code 
is compliant with a standard for digital television terrestrial broadcast adopted by the Advanced 
Television Systems Committee (ATSC). 
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